Searching PAJ 



1/2 s<—V> 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 07-24031 0 

(43)Date of publication of application : 12.09.1995 



(51)Int.CI. 


HO IF 6/00 
G01R 33/3815 




(21) Application number : 06-031507 

(22) Date of filing : 01.03.1994 

\ T7Z ... _ ^ ■ 


(71) Applicant 

(72) Inventor : 


: MITSUBISHI ELECTRIC CORP 
TAWARA YASUYUKI 
KURODA SHIGENORI 
NAGAHIRO TOSHISHIGE 



(54) SUPERCONDUCTING MAGNET FOR NUCLEAR MAGNETIC RESONANCE ANALYZER 
(57)Abstract: 

PURPOSE: To obtain a superconducting magnet for 
nuclear magnetic resonance(NMR) analyzer which can 
reduce the size of an NMR analyzer and can reduce the 
ceiling height of the place where the analyzer is installed. 

CONSTITUTION: Superconducting coils 14 are arranged 
in a helium tank 14 so that the direction of a magnetic 
field generated by the coils 14 can become parallel with 
the floor surface 21. In addition, a cryostat 0 is provided 
around the tank 1. A communicative hole 24 is provided 
at the center of the cryostat 10 so that the hole 24 can 
cross the axis 23 of the magnetic field. The central part 
of the hole 24 constitutes a sample setting area 22. 
Therefore, the setting direction of a room-temperature 
shim coil, etc., to the sample setting area 20 becomes 
horizontal and the size of an NMR analyzer can be 
reduced, because the height of the legs 20 of the 
analyzer can be reduced. In addition, the ceiling height of 
the place where the analyzer is installed can be reduced 

and the setting workability of the room-temperature shim coil, etc., can be improved. 
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English translation of Claim 3 in Japanese Patent Laid-open Hei 07 
(1995)-240310 
Summary 

A superconductivity magnet for a nuclear magnetic resonance analyzer is 
equipped with a superconductivity coil (14) comprising two coil blocks (14a, 14b) 
divided in the direction of an axis of a magnetic field made by the superconductivity 
coil. A cryostat (10) is provided with a guide hole (24) for guiding a sample from 
the outside of the cryostat to a sample setting area (22) in the superconductivity 
magnet. The guide hole (24) is made in the perpendicular to the axis, and it 
reaches to the sample setting area from the exterior of the cryostat through 
between the coil blocks (14a, 14b). 
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1 

* X * * h <t , fjlE®^n ^ ;KD^gg«:0^$ ft 

^Mftqs^w^gfflffl^v^^^ ho 

ft. BUfB2oCD®m#3^^yn ? ^r^ii^r, 

82»ltott^S3£OrB9l3^^^*^^y hfcKttfcft 
t^*Ci*^i^*Bl^iE«©«8B«Wi»»*f 20 

[ft ] 81i^ ;KD^f £^(Dil*ffl§8# 

*V ho 

£T 4BBEfl©tt^r"!© ^ 5 -f * X £ * h PSfflJfflffiCc^ 

^^#«iSHffljB®iv^* v ho 

[000 1] 

[ffi^±<D?«Jffl^if] COlWtt, ^mm^qS (NM 
R : Nuclear Magnetic Resonance) ^ffiSl(C§t^^ 
£ffiH»v^* ? HcHT*fc<Dr*S. 40 

C0002] 

ttSfiliv^ ^ K 2»8^v^ v h 1 (fCJ: 
^S*iS^^/c«5«:iS«3ft/cSS^A=i-f^k 3ts 

- ^ 4 «K » 3 «c 5 J* * fc 0 K» 3 «: J: * 

NMRft-^^WL/cO-ra^ -Ol4fj&»&flhS3*vc c» 
£ e 5ttK»3fiBW7n? h llCXQBtitStilt 50 
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2 

^SS«*0^cD(4g(cJf A^g-T^^V h\ 6fcJ:^ 
ffi3ft/cNMRfs#<blS?S«*^A-;V6^6<D(a-^<b 

[0003] o^ftC, ±ENMR»«f«HOttft«:oCi 

tbwt*. sr. awvn-, h i*fH»u 

U miBfrvV*? h 1 tltc» 
So K5KiJ:0K»3*B»S8»*©9f3E 
6^^*ift*^n-^4«:jas«t/r, fs^3cc^*& 

«»*EPftI'i-*. CCT\ »»«H 0 *K:fe*>ft/c^ 
3 (D**ia^SEtt % fa=rH 0 /27T (r«ea»»@(i 
It) ttSHS^^fcoiKffli^isttftiarsCi^e, 
W» 3 O^cXflCHKatiMI-r £ <fc 5 fcflM&es; » - )l 

ft^aBiS^^Jl/CDSES (FID: Free Induction 
Decay) On -f JUfc^LTWje U Cft£ 

[0004] c c-c\ aw^n ? h 1 <D«J3ECCOt,> 
J«Bfi©*^«ltt©^^-f*^dr y ht?*0. C<D^ 

h i ott*o±T«iffi**pgnT«H«ji 

1 2tt*^-f:**** h 1 OftK^PSfll 1 %WL*)Wts 
ffiOHtf<fc^«:RlttB5tcE3ft^fflt«^», I4»fi 

«c^y«jrA«i 2rtrciei9!3ft-c<,>£o i5«^»;^a 
^•ifAi 5«^^>r^x^^ h i o*sj:c;iK#a5Rtt 

aA^- h 1 6*^LT^y5A«l 2p*9^aA3ft^ 
J:Mc^otl^ 0 1 7»«#ffiR«l 3Acc|»ft3ti 

h 1 0*JtffllyrH*±T*ft«cia83ftA:«#fflRa 
A^-h 1 8 4/K^r«*fflR«l 3rt(caA3ft-SJ: 
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fficcHRo w^nfcBi, 2 i imnm-?** 

-on 4 snm«m t 2 3 isa®^ 

[0 00 5] C©i5CC«J«StifcjB«»^if* 9 h 1 

;MKii£3ftT<r>s. fir, ®m«=i>on 4«ft»-^ 
t\ h 1 9^ursi#n^n 4cc* 

2 3«, RjpSBi i<d*m>£— sure**, -eor, c 

tat, SSVAn^;i/2^cfcO*^n-^4^^Pa51 1 
[0 00 6] 

1 0©T;frfr6HftRS««2 2CC-fey>-r4fc«>(c«l 30 

&Atf- h 1 Bfrb<DtiLW^y OA 1 5©i£Af£S6i«S 

tOMBPftofc. Kf*3**^-f**$r* h i 

0Oj^T^6HmtMWH2 2«:is? V? Ztc&te.ij 4 

£T£<t2fe£®W#*£<ftO, **Uc<fcfcfti^y* 

* h tttt^otHUBit fettftrr s c <t «cft o % » 40 

[0007] CQMiB. JJS© <fc 5 ftH«I*)B*-r S 

tc&tcteztitc&w. -?v*v h(DW$^r<s< -cars 
m2(oa^i-rs 0 

[0008] 
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So 

[0009] C0^©S2©SI8{C^NMR 

[ooio] a/c v cvmiomsvmitcmzNMR 
a«*3^^^r6»»©tt,t*^«c2fl«s 

n/c2-o^am*^Y;U^ci^^^e>^3n. 2ocd 
[00 11] C(D»9li©IB40«98{C«*NMR 
[0 0 1 2] *fc % COAfHa>fll5®Mli(cftSNMR 

[0 0 13] *fc, C<D^CD^6CD^HJCC^SNMR 
JMIiiawaWl^y*!? h«\ JJ2»4<D»!liK:*5<,> 
r % MABJMBttmP. jH«*n-r;KD^r*»l!i 

[0014] 

i^«(D A£-r SfiBEIf ©»*tvW*T £ & 4 J: 5 tcgfi® 

#WBH«C*t Lr»»€)|*&*Tff i ft S J: 5 CCffi^n 
^€SiE&ft«<fc9(Cfl^=i^jb«EB a r&fi&kO 

[0015] C©»98©» 2 (0^eH6C*5C»r tt. 
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*7s$v YXmrthtlX^Z>« fit. STfiv'An^ 

0, h<Dm<DJS$&m 
[0016] £tc, C<DmM(Dm3<om^C^X\t, 
l^o fir, SS^A3>f;k "fu-^te&VW&ik 

[0018] jsfc. C©«W©»50»3ll{c*5C»rtt, 
[0 0 19] £/c v C<D*9J<D*6©»!8{C*jC»rtt. 

^;uo^«eci5WiWtciB«Sh/c«afi8|jiia« 

mmmw^jM*. mmm^j zmwtmfa 

9. WA«W3-fJU©5Bta^^>h (=**,- I-S-* 
ccn : 3>f^S-rtS, S : HSgOffi 

[0020] 

HI BCO«n(^lttMi (c«5NMR»Dt 
2 3*|ni«:jB«ai=i-f;H 4£2# 
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l cc»Lrw ccpnn«cc«#^ y 9 a« 1 2rt*ciei£ 

2*VCl>£ 0 2 4{i^^^^^^f * h 1 0<Dm$%frt>m 

*W»RUW2 2 iftorc»«. 

[0021] c<D£5trcmf&ztitcMim^?*»j b 

4 oa J: 0 tt« £ #fi#ffig 3 *i J± 

#M>ffr&2 3*flor«W6tifcaa?L2 4<D*3feS»K: 
i^^M^2 2^{4a L/rc ^ CDr C<DjSma»v^ 

hSNMR^asaccawa^siBcctt, gfivA^ 
cc-fesr hncim^ ^cr 4 «as/A3-fji/2 

<t*s-C#*. m3«ji9?i>6tmRBimB2 

- b 1 6 ^iffi*^li£Atf- h 1 8 3^6«»^ »; 3 A 1 

5 1 7*ttAT&aAW33&HB<ai) % fm 
ttSrlftiSttSci^r**. fir, /jNSffc^H^ 

[0022] ±&mmm 1 *c«, -01, 1 

«2««K:|E3E3ti&fe©r«a< % m«4^«-C 

[0023] mxmz . ±bs6*«i aai?L2 3 

& »#<Dttii> 23*ii4J:5CC^^^*^5r 9 
HOtcSWStOilrir^, C<OHJ6«2"Ctt/ 
02&c^TJ:^tc. Jiil?L2 4 ^±^6ilin>f;l, 
^^14a, 1 4 b<Dffl*ffloT»£"r5»»<Dtt 
^2 3CCM[^LTK»«aB««2 2 tC^-S «t 5^C^^ -f 

h 1 OCCKtf Sfeoi Utl^ e 
[0 024] C©J:5ec«|flE3tifciH«|vy* y h 

±ib^ct 1 tmmc, iign 1 4<d&&^- 

2 3*4*T*filia:*J:5K:|BK3nr*f 

ffi<&£ 0 ±^6»»<z>»t2 3«ciBS!Uria: 
W 6 txfc&mH 2 4^1 r fiTfi*x A n ^ ;U 2 ^ a - 
:74ftKf4tSSiffi«2 2fc:-te? ht^Cim^ -e 
Cr. ^taVAn-r;l/2^>yu-^4*T^6-fe^ h 
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G^ttwi <bfei«cc, ^asa*- h i 

#&mzA#- h 1 8 frbffit^ 'J^A 1 5 ^>Mf*^J?t 

[0 02 5] K*s % ±w*mmv{*. aai?L2 4^± 
mpbmnom&z 3tcm#Lxim®&mM2 2cc^ 

1 iffffCCSB»©«|i&2 3fCft£L?ifflR»Htt2 2 

wtmm.® 2 2 it Tcommn 2 4 <d&z am^b ?nt, # 

4 F 5 (DlKttaflt© S 6 & £/,MS<f btf H 6 ft £ <!: <b 

[ 0 0 2 6 ] ±B»«2ttt, Sii?L2 4 *± 

#*>6tt;»4)M'b2 3<ClRUTKftRKtttt2 2 KM 
SJc^CCSJrt^fcoiori^^s, C<DMiI?L2 4£& 
IW)*C*2 3#iSlCC»f30B*WC. «J^(D$fri>2 

3KfiXT4j&tfcM»K % *«c»«*n«;iLrfej: 

[0 02 7] ^$&{&J3. H3«-CO»9J<DjQ6«3CC« 
0, H«:*yi»r2 5tt«||(Dtt*2 3<Z>*|Sl©^^-r* 

[0 02 8] C<DH»M3m HO 
©H»ffi«:aESiaKfi2 5*EKLrCi4©r, S^zl 

*»6— j&<DStt»ilK«2 5^10, ^C^il^n^jl/ 
1 4©j>fJSSB*iI9, ^^)«:ffe^(DE5Mii^=K2 5£M 

« 2 5 £sa l r ^spctjg-r * mwm l < m& s n 

[002 9] £©Jr5te> C©306W3*c<fcn«. tttt 
^€>&5^iSiK«2 5**^-f*X* * h 1 0<DM 
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[0 0 3 0 ] ^MM4. m4teC<D&W(Dmt&W4t l C& 
£ NMRMStiS^v 9* y bijjk* 

ffl@m*33 4)12 6 l 4<DWgfcRlttW 

(cEadtirc^s. ±tBi^sw2i 
[0 0 3 1 ] c©*fe«4r«\ jB«93^^i 4te£ 

h©A£3#^b< , frr> x fa£&m±rj;2>J:5 
^frSttr-'fcttWbr/J^fca. c<DM 

a»iffi«fflfflw»=i >r ;u 2 6 l^/cbb^m^ ®m 

4 0H«CC*$^SjH»*3-f 4<£>ffc£o 

20 or i o *^70Hm^i»&r:ht£» jB*w=z 1 

4 *?J:^ei«S8l?iS«fflSm^n 2 6 <Dn -Y 

[0 0 3 2 ] COJ:5{cccMOIi«4Ccj:ti«, 

*2 8*E»LTC>SOT. «a«B»|l«ffi«r» % ±IB 
mKM3&ntK«DM*C»<-S. *te. ±ieHiSW3(c 
Jt^rK^o»ttfl:^6ttSS*©ai>8BE«aK«2 5 

30 »wA6ti, a^^^i^^ Q 

[0 0 3 3] 

[0 0 3 4] C©«W<D»l©»?9«:J:ti«, jB««H 

ffififi»«©aAftst*3 ^(5 < ft o , ^atcoaAfP* 

[0 03 5 ] * 3ft. C(D»K(D^2tCJ:n«, Jbf2^1 
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9 

#S i i fete. &«gEA«>ICI4-fe 9 h ©mHtt£|SLh3 . 
lto;^fC2#SJ$ftfc20©®^zg:3^jU:/p „ i;*> 

S©"C\ £Sg©Jg*.ttWiiS 9 > 8g©jS££ 

[0037] tit. C©^HjCD^4©^«:j:n«. ± 

■c. ±fa^i©^Bj<D^(cftiA. ii«ias*i<g;jiss 
n. jiaia^fcisAi*^ m2s«bs^©^%«i$ij 

t-#> tSgJ«iS©^x^-;Mt: ; &0Sc<!:#s-c&£. 

[0038] ttc. COmmomSOmilC intf, ± 20 

^^©^^•rsisii©^^©^^^*^^^ hMiSJ 

3ffl(C!8mi!S£&£l&!?©zfeh£iSf8-r 6 J; 5 «cB2g L- 
*-T^lSI?©^g|5'v©ii«^J!imWK:PM:-C^ > ±iai& 

[0039] ttc. coymmmGomuc&tn*. ± 
;p©^^-r sew i isasj #©ia^*^ 3 sii^sa 
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mi] c(o^BM<ommm 1 icm^NMR^mmmmm 
[ia2] c<Dmn<ommM2ic&zNMRftmgimfim 

[03] C©^©HI6©l3{C^-SNMR»«f^gfflS 

[@4] c<DmM<pmmm4icm^MR^mmmmm 
mm-? tf* y h zm-r mmm-c& s« 

[05] NMR^glCD^rA^f^o y 
[06] ^©NMRMgHfflMivy*, 

•rwffi0-c*$ o 
[##©ittHj] 

10 |- 

12 -\ a« ( m&uftmm ) 

14 ^m^3-C;b 

14a j&.&m=iji\,-7ttyi> 

14b &nM-3-( frr/Uyi; 

15 ?ffi(*^>;-i»A (^sffis^S) 
2 2 SS^S<SJ|8 

2 3 ttftOtftfr 
2 4 }gjI?L 

2 5 ttStiCIWi (ISWig^lg<«#S) 

2 6 m^mm&mmmmm^ -< ^ mmmrn&m^- 
m 



[02] 



[05] 
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